Aqueous two-phase-assisted precipitation of proteins: a platform for isolation of process-related impurities from therapeutic proteins.
Aqueous two-phase systems (ATPS) have been widely and successfully used in the purification of various biological macromolecules such as proteins, nucleic acids, antibiotics, and cell components. Interfacial precipitation of the product often results in lower recovery and selectivity of ATPS. Efficient resolubilization of the interfacial precipitate offers a way to improve the recovery as well as selectivity of ATPS systems. In this protocol we describe a method for aqueous two-phase-assisted precipitation and resolubilization of recombinant human granulocyte colony-stimulating factor (GCSF) for its selective isolation from E. coli host cell proteins as well as nucleic acids. This platform purification can be applied to other cytokines as well as most of the hydrophobic proteins that partition into the hydrophobic PEG-rich top phase. Recoveries of up to 100 % of the product along with reduction of levels of E. coli host cell proteins (from 250-500 to 10-15 ppm) and of nucleic acids (from 15-20 to 5-15 ng/mL) were observed.